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A Historical Overview
A financial industry plays an important role in any modern economy. It provides widely varying principal and intermediation services to households and corporations-services that sometimes are simple, but often complex. The services range from lending, to stock brokerage, to complex securities, to real estate and insurance, among many others.
The industry has changed considerably in its importance over the last 160 years.
1 As Figure 1 shows, the U.S. industry's share of domestic GDP was at its lowest during the mid-nineteenth century, when it hovered between 1 percent and 2.5 percent. From 1900 to 1930, however, it rose steadily, before peaking at approximately 6 percent of GDP at the beginning of the Great Depression. It then fell sharply in importance over the next fifteen years. The industry resumed its rise in 1945 and has yet to peak, having touched 8.4 percent of U.S. GDP in the last two years.
Why the industry has changed in relative importance over time is a crucial question. After all, unlike other sectors, in a true Arrow-Dubreu economy, the financial services industry would not exist in 1850  1860  1870  1880  1890  1900  1910  1920  1930  1940  1950  1960  1970  1980  1990  2000  2010 Source: The Evolution of the US Financial Industry from 1860 to 2007: Theory and Evidence. NBER.
1. In this paper, we use "financial services" in reference to the Finance and Insurance sector, NAICS sectoral code 52. Many commentators often discuss "FIRE:" Finance, Insurance, and Real Estate, adding NAICS sectoral code 53. While there is clearly an intimate (and lately damaging) relationship between finance and real estate, for our purposes here we exclude real estate-thus sadly depriving ourselves of clever wordplay on the "FIRE economy."
anything like its present form. 2 Its intermediating functions would be simple and, thus, readily provided by a much smaller and less-profitable sector. Such is demonstrably not the case, however, so it is worth considering why the industry has grown to be as large and systemically important as it has become. Across its history, the financial services industry's periods of more-rapid growth have generally been tied to periods during economic history when the need for financial intermediation was growing sharply. For example, the financial services industry's rise in the late nineteenth and early twentieth centuries corresponded to the appearance of railroads and early, large-scale manufacturing. Its next sharp rise, in the 1930s, corresponded to the build-out of the U.S. electrical grid, as well as rapid growth in the automobile and pharmaceutical industries. 3 We subsequently can see a sharp increase in financial services as a percentage of GDP from 1980 to the late 1990s, with a proximate cause this time being the financing of waves of information technology, culminating in the Internet boom. 4 Not all periods of more-rapid U.S. economic growth have, however, coincided with a significant increase in financial services' relative role in the economy. For example, as the above figure shows, the 1960s were a period of substantial economic growth, but were accompanied by only a tiny increase in financial services' growth as a percentage of GDP.
In general, however, and most importantly for this paper, there should be no question that the financial services sector plays a key role for entrepreneurs. It helps reduce moral hazard, while mitigating adverse selection problems that otherwise might exist for young companies that lack long track records or significant collateral. To pretend otherwise-to pretend that we can have widespread entrepreneurial capitalism in the absence of a significant and active financial services sector-is to be fanciful. 5 At the same time, however, financial services and entrepreneurial ventures compete in the economy for many of the same employees. Given that the social returns from entrepreneurial efforts generally are higher than the private ones, this can be a source of allocative inefficiency in the economy, one with potentially material consequences. 6 Having said the preceding, all observers of the U.S. economy should be concerned when the financial sector's activities increasingly feed back on the sector, rather than on the "real" economy. We have recently seen a consequence of the 2008 financial crisis. There are more and other consequences, and we focus on some of them in this paper-in particular, the effect of financial services growth and capital misallocation on young, growth companies. As John Maynard Keynes memorably said, "When the capital development of a country becomes the byproduct of the activities of a casino, the job is not likely to be well done." 
Financialization and the Economy
The U.S. financial sector's rise to relative economic importance is historically unprecedented. Even during the peak years leading up to the Great Depression, the U.S. financial services industry never rose above 6 percent of GDP, a figure that took until 1990 for it to regain. Since then, the industry has continued to carve out an ever-larger position for itself in the economy, to the point that it now employs 6.5 million people and accounts for 8.3 percent of GDP. This share of the economy quadrupled since the end of World War II, and gross output of finance and insurance rose by 97 percent from 1997 to 2007, outpacing the 70 percent rise in gross output across all American sectors. 8 Some recent changes have been a function of the information technology industry's appearance and growth. This industry has required immense investment, from new companies receiving venture capital to larger companies requiring banking services for public offerings, mergers, and other transactions.
It is not clear, however, that the increasing share of U.S. GDP accounted for by financial services is entirely a function of the growth of new, capitalintensive sectors like information technology. That industry is maturing rapidly, while newer variants, like "Web 2.0," are less capital intensive; at the same time, funding is flat or even declining in other sectors, like life sciences. With fewer initial public offerings being conducted, and with rapid consolidation in financial services (especially since the 2008 crisis), instead it seems that the finance economy's rise largely has been a function of the financial economy detaching from the real economy. Thinking of it in flow terms, consumers and businesses increasingly have used debt to fuel asset purchases that, in turn, became collateral for additional debt and asset purchases. This was not a productive capital allocation in the broader economy, but it did generate higher returns in the short run.
Innovation has driven some of the increased size of the financial sector. Developments in technology have greatly increased the nature, flow, and scope of financial products, thus increasing the size of the sector in both relative and absolute terms. In particular, the rapid expansion of financial services over the past few decades has been directly tied to continued advances in information technology. As a result, there are new and growing pressures to increase the size of the sector and increase the financial-centricity of modern economies.
We investigate the effects of this misallocation in the following section.
Financialization's Consequences
Capital increasingly flows toward financial assets and in service of the further financialization of the economy, which has many consequences. The main characteristics of this change are summarized usefully by Dore (2008) 9 as follows:
1. An increase in the proportion of the income generated by the industrial/post-industrial economies, which accrues to those engaged in the finance industry, as a consequence of three things:
a. The growth in and increasing complexity of intermediating activities, very largely of a speculative kind, between savers and the users of capital in the real economy.
b. The increasingly strident assertion of owners' property rights as transcending all other forms of social accountability for business corporations.
c. Increasing efforts on the government's part to promote an "equity culture" in the belief that it will enhance the ability of its own nationals to compete internationally.
We are focused on the first of these financialization characteristics. In particular, we want to understand their consequences for the non-financial economy. Given the larger income share accounted for by the financial sector, and given the increasingly speculative activities taken on by the financial sector, what have been the effects in the real economy? How, for example, has financialization increased (decreased) the number of entrepreneurs in the economy? How has it been made easier (harder) for companies to be created, or to raise money? Given that one function of finance in a capitalist economy is to help fund new business ventures, what effect has financialization had on entrepreneurship in the United States? While we have no base case, so we cannot know precisely how the economy would look in the absence of financialization, we can characterize T h e I n c r e a s i n g S i z e o f t h e F i n a n c i a l S e c t o r its size and nature, thus permitting some sense of financialization's consequences.
The Increasing Size of the Financial Sector
Capital flows to where it earns the highest riskadjusted returns. Recent decades have seen very large swings in capital allocation in the economy as returns have shifted and capital followed. In the 1980s and 1990s, for example, information technology was a significant capital consumer, with many important companies being created, financed, and eventually going public or being acquired.
The returns generated on capital invested in these companies attracted more capital in a virtuous cycle. This new capital, in turn, was allocated by new financial services firms, ranging from brokerage firms to, and in particular, venture capital and private equity partnerships, both of which saw massive expansion in assets under management in the period. This process, despite its defensible origins, eventually broke down during the late 1990s' dot-com bubble, when the financial economy "detached" from the real one, making the financing and initial public offerings of unprofitable young companies an end in itself. Over the subsequent decade leading to 2010, the venture capital industry saw its returns go into a tailspin, with, eventually, negative internal rate of return (IRR).
10 While there was much job destruction at the end of this period, most studies show that, overall, the dot-com bubble produced net new jobs. Further, we can even argue that the incredible entrepreneurial speciation that occurred during the period was not historically unprecedented, with prior waves of new technology adoption being accompanied by financial booms and busts.
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At the same time, the financial services sector itself has been a significant capital consumer. The growth in venture capital and private equity firms is just one example. The hedge fund industry has soared in size during the last three decades, with it now managing more than a trillion dollars. Similarly, the fund management industry-with mutual funds and exchange-traded funds being the largest parts-has grown tremendously in assets under management and employment.
We also must consider the brokerage industry's changes. Its importance to various regional economies is well known, especially to New York, where it is far and away the largest employer. Having said the preceding, Figure Source: Economic Census
T h e I n c r e a s i n g S i z e o f t h e F i n a n c i a l S e c t o r
financial services industry's employment growth in the last twenty years, especially since the dot-com collapse, does not seem striking, at least at first glance.
What this time-series analysis misses, however, is the changing makeup of Wall Street's hiring. Fewer people are being added to industry employment, but they are coming from new and narrower places. The financial services industry used to consider it a point of pride to hire hungry and eager young high school and college graduates, planning to train them on the job in sales, trading, research, and investment banking. While that practice continues, even if in smaller numbers, the difference now is that most of the industry's profits come from the creation, sales, and trading of complex products, like the collateralized debt obligations (CDOs) that played a central role in the recent financial crisis. These new products require significant financial engineering, often entailing the recruitment of master's-and doctoral-level new graduates of science, engineering, math, and physics programs. Their talents have made them well-suited to the design of these complex instruments, in return for which they often make starting salaries five times or more what their salaries would have been had they stayed in their own fields and pursued employment with more tangible societal benefits. Figure 3 uses MIT data to demonstrate this trend. It shows that the financial sector, while long a significant recruiter of new graduates in technical disciplines, saw serious gains in the early part of the last decade, going from 18 percent of all graduates in 2003 to almost 25 percent in 2006. Claudia Goldin and Lawrence Katz similarly found that Harvard graduates in the early 1990s entered financial occupations at a far higher pace than Harvard graduates did in the 1970s. 12 The 2008 crisis has caused a sharp decline in technical recruiting by the financial services industry, with, for the first time in more than a decade, financial services no longer acting as the largest recruiter of new technical graduates. We return shortly to the consequences of this change. Likewise, researchers have found that, while the science, math, engineering, and technology fields successfully retained students at an increasing rate from the 1970s to the 1990s, retention rates of the highest- T h e I n c r e a s i n g S i z e o f t h e F i n a n c i a l S e c t o r performing students fell steeply in the 1990s and early 2000s:
[T]op STEM majors may be responding to market forces and incentives … Highly qualified students may be choosing a non-STEM job because these other occupations are higher paying, offering better career prospects, such as advancement, employment stability, and/ or prestige, as well as less-susceptible to offshoring. There are numerous accounts of financial firms hiring top-performing STEM graduates at much higher salaries than those offered by STEM employers.
13
This shift is borne out, at least partially, by data on where in the economy scientists and engineers can be found. Indeed, by 2006, the Securities and Commodities Exchanges sub-sector accounted for the twelfth-highest share of science and engineering employment by sub-sector, ahead of semiconductor manufacturing, pharmaceuticals, and telecommunications (Figure 4 ). This sub-sector's share was more than four times the average. T h e I n c r e a s i n g S i z e o f t h e F i n a n c i a l S e c t o r the American financial sector was a "high-skill, high-wage industry." A variety of factors, including technology and regulation, dampened the human capital and wage premiums for the subsequent half-century. Around 1980, however, the situation reversed and finance once again became a highskill and high-wage sector, thus attracting people from a wide range of financial and non-financial backgrounds.
14 Capital, including human capital, flows to the opportunities with the highest risk-adjusted returns, but those opportunities' perceived merits are subject to distortions. Regulations can change capital allocations, as can feed processes. In the latter case, capital can begin to feed on itself, with higher asset prices inducing more investments, and thus generating still higher prices, a misallocating process that continually feeds on itself-until it stops, often unhappily and expensively. 15 The subject of capital misallocation is much broader than this paper, but suffice it to say that capital misallocation happens, and has consequences.
What are the consequences of capital misallocation? Fundamentally, it means that capital-both human and financial-is being inefficiently allocated in the economy, with the result being that some sectors and opportunities are being starved, relatively speaking, while other sectors see a flood of capital, potentially producing a positive feedback cycle that exacerbates one or both of the preceding effects. In particular, capital misallocation can lead to inflated (deflated) asset prices, lower productivity, less innovation, less entrepreneurship, and, thereby, lowered job creation and overall economic growth. The mechanism that creates each of these effects is, of course, the flow of capital in the economy as exacerbated and distorted by financialization.
Entrepreneurship without Financialization
Having recognized the consequences of financialization and capital misallocation, it is now time to consider the direct effects of these distortions on entrepreneurship in the United States. If we consider financial services firms' percentage of U.S. GDP and, then, as a counterfactual, model a return to historical norms, we can begin to tentatively assess financialization's consequences.
Financial services peaked at almost 9 percent of U.S. GDP in its most recent upswing. In the preceding decades, its share had been volatile, but it had averaged roughly four percentage points lower, or approximately 5 percent of GDP. Were that to be the case again, what might the consequences be to entrepreneurship? To answer this question, we first must look at potential consequences the financial sector's explosive growth had on entrepreneurship over the past several decades. In terms of an aggregate picture, Figure 5 The financial services sector's increasing growth is not the sole or necessarily the largest cause of falling and flattening new business formation rates, but it does appear to have a role. As the chart illustrates, per-capita rates of new business formation in the 1980s and 1990s were not much different from those in the 1940s and 1950s and, in fact, recent rates are lower than they were in the early 1980s. The reasons behind this stagnation in entrepreneurship (or, more positively, its steady maintenance and non-decline) are a persistent puzzle. 16 The discussion in this paper so far suggests one potential culprit: the metastasizing financial Sources: BEA, BDS, BLS, Census Bureau, SBA sector, which potentially could have affected the flow of entrepreneurial talent.
E n t r e p r e n e u r s h i p w i t h o u t F i n a n c i a l i z a t i o n
As the data on MIT graduates and the sectoral share of science and engineering employment suggest, it is conceivable that some degree of talent allocation between entrepreneurship and employment was affected by the rise of finance. Recall Figure 3 : If we presuppose that some fraction of those scientists and engineers working in the financial sector would otherwise have started companies, we can imagine perhaps a slight effect of financialization on potential entrepreneurship. This also points to a question of the quality of companies being started, which we discuss below. It is difficult, again, to make firm statements as to causation, but the historical data seem to suggest that a two-way feedback effect exists. Financialization could have a suppressive effect on potential entrepreneurship by draining away human capital. Conversely, an underlying decrease (or, at least, not an increase) in entrepreneurship creates a shortage of new financing opportunities for the financial sector, meaning the sector must find other outlets in which to be innovative and make money from money-causing the sector to expand.
Entrepreneurship volume, of course, provides an incomplete picture of the effect of new companies on the economy. And, as we've seen, the level of firm formation in the United States apparently has not changed much over the past thirty, and perhaps sixty, years, even as the economy as a whole has undergone various frissons and comedowns. Just because the aggregate velocity of firm formation has not changed even as finance has exploded in size does not mean that finance has suppressed entrepreneurship or had no effect on the types E n t r e p r e n e u r s h i p w i t h o u t F i n a n c i a l i z a t i o n of firms founded and their performance. Two indicators that offer a better window inside the volume of entrepreneurship are the numbers of fastgrowing firms and initial public offerings (IPOs). As Figure 6 indicates, the birth of high-growth firms in the United States displays much more periodicity than either the volume of firm formation or the steady march of finance.
So, even if the financial sector's incessant growth overall had no apparent impact on the velocity of firm formation, it still may have contributed to a larger number of high-growth firms.
17 It is plainly evident that the eventual emergence of high-growth firms is the result of numerous factors beyond merely the volume of entrepreneurship. As we argue elsewhere, however, a large denominator of new firms is a necessary condition for fast-growing companies to emerge.
18 A growing, and presumably more sophisticated, financial sector is likely to be one of those factors.
A second "inside entrepreneurship" indicator is the level of IPOs. As measured by Philippon and Reshef, "IPO intensity" increased markedly from the mid-1980s to the end of the century.
19 This is an indicator of the effect of a growing financial sector on entrepreneurship and, indeed, Philippon and Reshef depict it as such. Technological developments in the 1960s and 1970s leading to 17. Because of holes in the data collected by Inc. magazine on the companies it features on its Inc. 500/5,000 lists, annual totals in Figure 6 are not precisely comparable. 20 Thus, multiple potential mechanisms are at work in terms of capital allocation and the consequences for entrepreneurship. We have seen that, contrary to the standard model of finance, the financial sector's size-presumably a proxy for its activity level-is not driving firm formation in the American economy. Yet, there may be two additional mechanisms at work, which together comprise what we might think of as a cannibalization effect. These are the distortions introduced by financialization's pull on human capital, particularly entrepreneurial talent, and the resulting effect in the types of companies that are formed and their performance. It seems certain that financialization, an effect and cause of entrepreneurial capitalism, subsequently cannibalized entrepreneurship in the U.S. economy.
The growing wage and skill premiums in finance attracted individuals who might otherwise have started companies. Why, then, wouldn't the overall level of entrepreneurship have fallen? Well, while it had mostly stayed flat for the past thirty years, closer examination reveals a decline through the 1980s and then a plateau since 1990. From 1978 to 1987, the average annual startup rate was 10.4, while the average annual establishment entry rate was 13.8. Over the subsequent two decades, these two rates averaged, respectively, 8.4 and 12.2. Importantly, too, the rate has fallen across numerous entrepreneurship indicators, even as the absolute number of new businesses has remained fairly steady, as Figure 7 indicates.
More worrisome is the drop in entrepreneurial intention among certain cohorts of high-skilled workers in the United States: middle managers and executives. E n t r e p r e n e u r s h i p w i t h o u t F i n a n c i a l i z a t i o n Thus, we have experienced a falling rate of new business creation and falling intention among cohorts of workers with presumable entrepreneurial talent, as Figure 8 shows. Why, then, has the overall volume of entrepreneurship in terms of absolute numbers remained steady? One answer could be that the quality mix of new companies shifted over the past ten to fifteen years. Here we return to finance as a potential cause of this shift.
If democratized finance made it easier for weaker (or prospectively weaker) firms to obtain financing, then a growing finance sector would have helped both to maintain a steady rate of entrepreneurship and contributed to the declining quality of new companies started. This is difficult to prove, especially since survival rates of new firms have not changed much since 1977. One indicator we can examine is the employment performance of young firms-have they performed better, worse, or the same over time?
As shown in Figure 9 , the net job-creation rates of one-year-old companies closely track the overall health of the economy: The recessionary years of 1980, 1981, 1982, and 1992 This could have nothing to do with finance, of course, but it is difficult to resist making some connection, particularly since these were precisely the years during which the financial services industry reached its peak in terms of economic share. The effect of democratized financing, too, has been found to have other consequences. While volatility among privately held firms has fallen dramatically in the past three decades, the volatility among publicly traded firms has risen just as dramatically. One reason appears to be easier access to finance and, thus, a higher number of IPOs, but without a corresponding increase in the quality of those companies. Thus, the universe of public firms experienced an influx of more volatile firms than in years past. 21 Financialization boosted volatility among publicly traded firms-without raising either the number or quality of new companies.
We might then imagine a cannibalization effect at work: Shifts in underlying entrepreneurial activity, whether measured by a burst of companies at the technological frontier or "IPO intensity," precipitate an increase in financial services. Subsequent financialization makes it easier to start companies, but, by drawing potential entrepreneurial talent into finance while continuing to fund new companies, it could suppress both the potential rate of new business creation and the quality of businesses started.
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We now can turn to the question of what the American economy might look like once the financial sector shrinks as a share of GDP, as it seems likely to do. This probably will not entail a dramatic decline to 1960s levels, but perhaps a decline to the levels we saw in the 1980s. We think there would be several effects. First, we should not expect a smaller financial sector to cause a rise or fall in new business creation, although we might anticipate higher social value from new companies. We have seen that rising financialization bore little apparent relationship to the volume of firm formation in the United States. So, while no one can predict the trend, we should not expect an impact either way from a smaller financial services sector. There are, in fact, other reasons to expect a possible increase in new business creation and, should we enter such an era with a smaller financial sector, we might experience a happy concordance between a financial sector focused on "real" wealth creation and a steady supply of companies seeking financial services. Such a state of affairs would produce more economic and social value than would a situation with an explosively growing finance sector but diminished entrepreneurship. A "smaller" financial services sector will be smaller relative to recent history-it most likely still will be larger than in prior decades and, so, financial intermediaries will not lose the ability to provide services important to new and young companies.
Given the distortions on talent allocation across sectors and occupations, we should expect improvements in allocative efficiency among technical graduates. This does not mean that the rise of finance is the primary culprit behind the perceived crisis in science and engineering talent in the United States. As with entrepreneurship, numerous factors lurk beneath human capital problems in those areas, and a smaller finance sector actually might have a small negative impact in terms of reducing one dimension of requisite demand for science and engineering talent. 23 In particular, falling demand in the labor market has contributed to rising unemployment (prior to the Great Recession) among scientists and engineers. More people in science and engineering programs should consider entrepreneurship as a career option: New sources of talent demand evidently need to be created, and the best way to do so is to send entrepreneurs off to the frontier to open new paths of economic exploration.
Conclusions and Discussion
In this paper, we tried to re-imagine the U.S. economy in the absence of a financial services sector larger than its historical role. We consider the effects, both positive and negative, of a smaller sector, with a particular focus on young and fastgrowing companies, and on the entrepreneurs who create those companies.
The conclusions we reach bear directly on the future of the economy. First, a smaller financial services sector might not create many more companies, but the companies it creates might have higher social value. Second, a smaller financial services sector still could provide the financial intermediation services that are most important to young companies. Third, a U.S. economy with a smaller financial sector would cause fewer distortions in capital allocation.
What might we expect in terms of a boost to business creation? Were the finance sector to shrink in terms of its GDP share back to the levels of the 1980s, say, we might expect an increase of two or three percentage points in the entrepreneurship rate-back to where it stood through the 1980s, as well. This obviously is not as precise as we would like it to be, but, given the allocation and financing issues discussed here, it seems likely that we could see several thousand new businesses formed each year, to say nothing of the quality of those companies.
The financial sector shrinkage in the coming years also will coincide with other trends that, independent of the retreat of financialization, should provide a boost to American entrepreneurship. Together with a contracting financial sector, however, these emerging trends should be amplified and contribute to a substantial increase in firm formation. Such trends include the falling cost of starting a company, largely as the result of technological change. This decline does not apply exclusively to the information technology sector, C o n c l u s i o n s a n d D i s c u s s o n as many might say. Indeed, the emergence of organizations and phenomena such as TechShop and Maker Faire have lowered the barriers to entry even in sectors such as advanced manufacturing. The continuing integration, too, between cyberspace and the "real" economy means that it has become easier to start physically based companies with greater reach.
24 Additionally, U.S. demographic trends, while often presented in universally negative fashion, have the potential to boost entrepreneurship. 25 In short, the reversal of financialization and the flowering of parallel trends could work to substantially increase firm formation.
What will be-or what could be-the impact of these companies? Every generation claims, tiresomely, that in its particular era the country faces serious challenges on a different order from any prior age. Some of today's challenges-such as energy, infrastructure, and health care-were familiar to foregoing generations. What sets them apart in the contemporary context is their sheer economic, and political, and social complexity. Saying that the United States, indeed the globe, faces an energy challenge implies a host of issues: climate change, regulatory barriers, infrastructure shortcomings, national security issues, developing alternative sources to fossil fuels, and so on. The same could be said of other areas. But it is their very complexity that, perhaps ironically, makes them perfect areas for entrepreneurship, new ideas, and new entrants. Startup firms specialize-in a way that larger and more-established companies can barely contemplate-in attacking complex problems in cheaper and more efficient ways. For the leading areas in need of entrepreneurship today, scientists and engineers are essential to start firms or join new companies.
A reversal of financialization might act as one mechanism in pushing this along. Without being Panglossian about the contraction in the financial services sector, we think there are important consequences in the industry's restructuring toward a smaller size. There will be job losses in financial services, some of which will be counterbalanced by job creation by young companies that otherwise might not have existed. Given our need for entrepreneurs to bring products and services to market that help us with some of the most difficult and complex societal problems we have ever faced, there could not be a more auspicious time for the change. 
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